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ABSTRACT

One mechanism that
bacteria use to become multi-drug resistant is
the overexpression of membrane-embedded
efflux pumps, such as the AcrAB-TolC pump
found in Escherichia coli (E. coli) pictured
below. This pump allows the bacterium to
transport a variety of compounds out of the
cell, including antibiotics that we use to
combat bacterial infections. I determined that
yerba maté extract causes accumulation of a
fluorescent dye in live bacterial cells and has
an antimicrobial effect of cells when incubated
in a growth curve assay. This research could
open a new avenue in the treatment of multidrug resistant bacterial infections.2, 3

1 out of 100 reported cases are fatal with
over 200,000 cases reported annually.1
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The cells treated with antibiotic, Levofloxacin, and yerba maté
extract had a six-hour delay in growth which is indicated by a
lower optical density value. The cells treated with yerba maté
extract only had an even greater delay in growth which
means the growth inhibition on the graph of the antibiotic
and extract combined is likely due to the extract alone.
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Plants have been evolving
longer than humans and must overcome
bacteria on their own through natural
compounds. I hypothesize that there is a low
cost, minimally toxic plant-derived compound
than can inhibit pump function and cause
bacteria to be susceptible to antibiotics.
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Cells treated with yerba maté extract and dye doubled in
fluorescence over 30 minutes. The fluorescence was not as high
as the two controls that are known to inhibit the pumps, heatkilled cells and CPZ treated cells. We still found this data
significant enough to pursue yerba maté as a hit.

The presence of yerba maté
extract has an antimicrobial effect on the cells. Although
the extract may not necessarily increase the cell
susceptibility to antibiotics, the results of this research
still have clinical relevance. The antimicrobial effect
should be tested on other bacteria cells as well as fungi
and mammalian cells in further research.
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